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ABSTRACT

Estimates of fishing intensity and yield of game fish were made
on the canyon portion of the West Gallatin River, Montana during the
summer fishing seasons of 1971 and 1972. Two sections each about 11
miles long were selected for intensive study. These sections were
the most accessible and most heavily fished portions of the river.

An estimated 57 percent in 1971 and 36 percent in 1972 of all fisher-
man were interviewed. During 1971, total fisherman days per stream
mile were estimated to be 181 and 224 for the upper and lower sectionms,
respectively while during 1972 these values were 196 and 274,
respectively. An increase in fishing pressure of 35 percent in the
lower section was attributed to a shorter high and turbid water period
in 1972. The catch varied from 5,318 fish caught in 3,305 fisherman
days in section B during 1972 to 3,618 fish caught in 2,616 fisherman
days in section B during 1971. The average number of fish caught per
fisherman day ranged from 1,38 to 2.02. Catch rates for wild rainbow
trout ranged from 0.15 to 0.35 and for hatchery trout ranged from 0.05
to 0.30. Wild and hatchery rainbow trout combined, contributed 67.2
to 93.4 percent of the total game fish catch for both sections both
years. An increase in the take of hatchery trout from 1971 to 1972
appeared to be due to more selective planting in 1972. The upper
section, late summer, and weekdays were characterized as tourist
fisheries while the lower section, early summer, and weekends-holidays
were characterized as local fisheries. Tourists caught more trout
than did locals but a greater percentage of the tourist catch was
comprised of hatchery fish.



INTRODUCTION

The upper 41 miles of the West Gallatin River in Montana is one
of eight streams in the state that is classified as having national as
well as statewide fishery value. It represents 10 percent of the top
quality stream miles in the state (Brown et al., 1959). In the past
several years this part of the river and the surrounding canyon area
have been increasingly used for recreation.

In the late 1800's and early 1900's the Gallatin Canyon was used
primarily for ranching and lumbering operations. During the period
1905 to 1914 the area was placed in the Gallatin National Forest, a
road was built to West Yellowstone, and dude ranching began. This
period signified the real opening of the canyon area and since then
tourism has steadily risen in importance. With the growth of
recreational activities, the rise in federal regulatory powers, and
the increased activities of large corporations like Burlington Northern
and Chrysler Realty, increased development of the Gallatin Canyon is
occurring.

Construction of a large recreational development, the Big Sky of
Montana complex, was initiated in the spring of 1971. This complex is
located on the West Fork drainage of the Gallatin River and is expected
to have a considerable impact on the area. In light of these expecta-
tions a study was made to evaluate the environmental, economic, and

recreational features of the area prior to full development of the
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complex. As a part of this larger study a fishing survey was conducted
on the upper West Gallatin River in the canyon during the summer

fishing seasons of 1971 and 1972. The primary objective of the study

was to obtain baseline information on fisherman use and fish harvest.



DESCRIPTION OF THE STUDY AREA

The West Gallatin River originates on the east slope of the
continental divide in Yellowstone National Park. It flows approxi-
mately 100 miles north to near Manhattan, Montana where it joins the
East Gallatin River to form the Gallatin River.

From it's origin the West Gallatin River flows through high
mountainous valleys until it reaches the Yellowstone National Park
boundary. From the Park boundary the river flows through the Gallatin
Canyon for a distance of about 41 miles after which it crosses the
broad Gallatin Valley to it's confluence with the East Gallatin River.
The West Gallatin River drains an area of 1,100 square miles all above
4,000 feet elevation. Of this drainage area 825 square miles are
located above the mouth of the Gallatin Canyon.

The primary study area was the Gallatin Canyon and included the
river from the Yellowstone National Park boundary downstream 41 miles.
Fishing access sites are numerous along this portion of the river as
the river flows through a preponderance of publicly owned land and is
closely paralleled by a highway (Fig. 1).

In the canyon the West Gallatin River has a gradient of approxi-
mately 38 feet per mile and average width of about 60 feet. Pools
and riffles occur in close succession and vary in length from a few

to over 200 feet. A few of the pools are over 12 feet in depth. The
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Figure 1. Study area, showing location of study sections A and B on
the West Gallatin River.
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stream bed is composed largely of loose boulders, rubble, gravel, and
sand (Missouri River Basin Studies, 1951).

Surface discharge data for the period 1930 to 1969, and 1972,
obtained from a U.S. Geological Survey gage station located on the
river near Spanish Creek, show that the high water period normally
occurs from late May to late June with peak flows occurring in early
June and ranging up to 6,500 cfs. In 1972 high water extended from
late May until late June with a peak flow of 5,540 cfs occurring on
June 7. Discharge data taken from the Gallatin River near Logan,
Montana suggested flow trends for the West Gallatin River (Fig. 2).
These data showed that the high water period of 1971 lasted two weeks
longer and that discharges were higher than those of 1972.

Rainbow trout (Salmo gatrdneri) were the most important game
fish in the canyon. Other game fish present include bwown trout
(Salmo trutta), cutthroat trout (Salmo clarki), rainbow-cutthroat
hybrid trout, brook trout (Salvelinue fontinalig), and mountain
whitefish (Prosopium willtamsoni). Non-game fish present include
mottled sculpin (Cottus bairdi), longnose sucker (Catostomus
catostomug), white sucker (Catostomus commersoni), and longnose

dace (Rhinichthys cataractae).
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METHODS

Two sections of the West Gallatin River in the canyon were selected
for iIntensive study. These sections contained the most accessible and
observable portions of the river. A preliminary study conducted during
1970 along the entire 41 miles of the river in the canyon showed that
75 percent of the fisherman counted were in these two sections (Graham,
personal correspondence). Study section A began at the Yellowstone
National Park boundary and continued downstream 11,1 highway miles to
a point 0.7 of a mile below the Red Cliff bridge (Fig.l). This section
was further divided into four subsections ranging in length from 2.2
to 3.6 miles. Study section B began at the Jack Smith bridge located
two miles below the West Fork tributary and continued downstream 11.8
miles to the second highway bridge located just below Cascade Creek.
This section was further divided into five subsections ranging in
length from 1.8 to 3.6 miles.

Beginning on the opening day of fishing season in each census
year (May 16, 1971 and May 21, 1972) and continuing for four weeks in
1971 and three weeks in 1972, fisherman were censused on weekends and
holidays. For the remainder of the summer up until September 12, 1971
and September 10, 1972, fisherman were censused a minimum of four days
a week with the stipulation that all weekends and holidays be

included. The weekdays censused were chosen at random with the
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stipulation that no weekday was missed for more than three consecutive
weeks., This partial census method was a modification of a method
suggested by Best and Boles (1956).

To determine fishing intensities fisherman were counted in each
section at 8, 10, and 12 a.m. and at 2, 4, 6, and 8 p.m. on each
census day. Counts were made as rapidly as possible from an automobile.
Only people actually fishing or those walking to the river with rod in
hand were counted. The amount of river visible from the highway was
estimated to be 90 percent in section A and 85 percent in section B,

Nine aerial counts of fisherman were made during the 1972 census.
These counts were made on weekend days during peak fishing periods and
included the entire river in the canyon.

As many fisherman as practicable were interviewed between the
hours of 8 a.m. and 8 p.m. to obtain information on party size and
residence of individuals in the party; number, gender, and age (15 or
older or under 15) of individuals fishing; time fished and fish caught.
A return addressed card was given to those parties that indicated they
would continue fishing after the interview was made. This card
requested only information on party fishing time, total number of trout
caught and kept and caught and released, and total number of other
fish caught and kept and caught and released by the party on the day
censused. Scale samples were taken from wild trout for use in

determining the age composition and growth rates of fish comprising



the catch.

Approximately 10,500 "catchable" size hatchery rainbow trout were
stocked in the canyon portion of the river during each census year.
Plantings were made as soon as possible after the high water period.
To identify the hatchery trout in the catch they were marked by
removal of the adipose fin. 1In 1971, the fish were planted at
numerous access points along the entire river in the canyon but the
number stocked in each study section was not known. In 1972, the fish
were stocked in areas of high fishing intensity with 4,500 planted
in section A, 5,000 in B, and 1,000 in sections not censused.

On each census day turbidity samples were collected from the
river at both ends of each study section. Turbidity was determined
with a Hach 2100 Turbidimeter and expressed in Jackson Turbidity
Units.

Fisherman census data were analyzed with the help of a computer.



RESULTS

Fishing Pressure

Fishing intensity data were divided into weekdays and weekends-
holidays. Data were further grouped into one of four strata to
compare seasonal distribution patterns and to facilitate estimates.
Stratum one included opening day and the following four weeks of 1971
and opening day and the following three week of 1972. Strata two and
three included consecutive four week periods following stratum one
while stratum five contained the final five weeks each year. Fishing
intensity data for weekdays of stratum one, where no field observa-
tions were made, were approximated using data from stratum one
weekends-holidays and stratum two weekends-holidays and weekdays.

Angling intensity in hours was estimated by summing the daily
distributions of fisherman in each period and constructing fishing
intensity curves (Figs. 3 and 4). Total fishing pressure for any
period thus became the total fisherman hours under that periods
curve. Total fisherman hours was computed as the sum of the number
of fisherman under the curve at each hour. The left side of each
curve was closed through extrapolation from early morning starting
times recorded on interview forms while the right side was closed
by extrapolation from the finishing times recorded on census cards

using only data from fisherman finishing after 8 p.m.
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The number of parties interviewed was 1,213 in 1971 and 886 in
1972. These represented 57 percent of the total estimated fisherman
in 1971 and 36 percent in 1972. A slightly greater number of
fishermen were interviewed in study section B than in A during both
years but the percentage of the total fishermen interviewed in each
section was the same. Of all fishing cards given out 55 percent were
returned during 1971 and 48 percent during 1972. A slightly greater
percentage of the cards were returned from section A than from B.

The distribution of fishing intensity was of two general types.
Bell shaped distributions were characteristic of periods of relatively
low fishing pressure such as weekends-holidays of stratum one and
weekdays of most strata (Fig. 3). Peterson (1970) noted a similar
distribution for late summer, low fishing pressure periods on Big
Spring Creek, Montana. Vincent (1969) also described a bell shaped
distribution for the Madison River of Montana. Variations of the
bell shaped distribution, in which a single mode was characteristic,
did occur. In most instances this mode was relatively small and
occurred in the early afternoon. However, in section B during
weekdays of stratum three during both years this single mode was
highly pronounced and occurred at 8 p.m. (Fig..3). Peterson (1970)
also noted a.high evening mode on weekdays during the mid to late
summer portion of the fishing season. This high evening mode suggests

that the fishing pressure on weekdays in section B during stratum
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three was primarily local. Bimodal distributions were characteristic
of periods of high fishing pressure. This distribution occurred on
weekends-holidays of strata 2, 3, and 4, and on weekdays of a few
late summer strata (Fig. 4). The first mode generally occurred
between 12 and 2 p.m. with the second between 4 and 6 p.m. Similar
bimodal distributions have been noted by other authors and the
distribution is characteristic of '"resort" situations (Peterson, 1970
and Cope, 1955). A single trimodal curve occurred during 1971 in
section A during stratum three on weekends-holidays with the third
mode occurring at 8 p.m. (Fig. 4).

The total number of fisherman hours for each study section and
census year was estimated for each stratum and for weekends-holidays
and weekdays (Table 1). Total hours were 6,536 for section A and
8,227 for B during 1971 while during 1972 these values were 6,344
and 11,108 for sections A and B, respectively. Fisherman hours
during 1972 were 18 percent greater than during 1971. 1In section B
the number of fisherman hours was 25 and 75 percent greater than in
section A during 1971 and 1972, respectively. Total fisherman hours
on weekdays were 24 percent greater during 1971 and 41 percent
greater during 1972 than for weekends-holidays. However, weekends-
holidays showed a 72.8 and 51.3 percent greater fishing intensity
per day than weekdays during 1971 and 1972, respectively. The

highest observed hours per day (209) was in section B during
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weekends-holidays of stratum three, 1972 while the lowest (13) was
the estimate for section A during weekdays of stratum one, 1971.
The fisherman hours for stratum three, which had the highest fishing
pressure, increased 36 percent from 1971 to 1972 while changes in the
other strata ranged from a decrease of 1.2 percent to an increase of
32.4 percent.

Fisherman hours in section B increased by 35 percent from 1971
to 1972 and a large portion of this increase occurred during stratum
three. This increase may be partially attributed to the influence of
turbidity. Weekly averages of turbidity taken at the lower end of
section B showed that trends in turbidity were similar to the trends
in discharge, i.e. the concentration was greater and the duration
two weeks longer in 1971 than in 1972 (Fig. 5). The river in
subsection A-=1l, the 2.9 miles from the Park line to Taylors Fork,
remained clear even during the high water period, thus fishing pressure
in this area was high during all periods. The remainder of thie
section and all of section B had comparable amounts of turbidity at
any given time.

The estimated fisherman hours at 7 a.m. or earlier was less than
one percent and at 9 p.m. or later was less than four percent of the
total fisherman hours during each census year. Studies by Hunt (1966)
and Peterson (1970) showed that early morning and late evening

fishing were only a small percentage of the overall fishing pressure.
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Considering all periods the average length of the fisherman day
ranged from 2.40 to 4.0l hours. In general, the average length
increased as the season progressed and was greater on weekdays than on
weekends-holidays (Table 2).

The total number of fisherman days for each period was determined
by dividing the total number of fisherman hours by the average length
of the fisherman day for that period (Table 2). The number of fisherman
days was greater for section B than for section A during both years.
The number of fisherman days increased 8.2 percent in section A and 22
percent in section B from 1971 to 1972. The number of fisherman days
during strata three and four was greater than during strata one and
two. The fishing intensity per day as measured by fisherman days
was again higher for weekends-holidays than for weekdays.

Estimated total fisherman days per stream mile was 181 for section
A and 224 for section B during 1971 while during 1972 these values were
196 and 274 for sections A and B, respectively. The nine aerial
counts of fisherman were made between 2 and 4 p.m. and were compared
to the average of the two road counts at these times to provide an
index for estimating fishing intensity on parts of the river not
censused and for correcting fishing intensity estimates in sections A
and B. The indexes for correcting the counts for the sections were
1.61 for section A and 1.16 for section B. These adjustments increased

the fisherman days in sections A and B to 291 and 260 during 1971 and



-19-

LLYS coee TlL1e L09Y 919¢ T66T Te30] pueld
1743 868T 8Y€T 9062 cEVT €L0T sfepyooM TeIOL
1€22 LO%T %78 1012 €811 816 sAepTTOH
—-SpuayooM TBIOL
6L6 (68°2)€SS (90°€)9zy 198 (SS°€)0TY (06°€)TISY siepyoaM AT
99 (z9°€)TLE (T%°€)TLT 88¢S (se°g)see (¥5°€)€ST 8£epTToH
~-SpuaNesm Al
$Z€T  (86°€)908 (%6°27)81S €6 (g6°€)€0s (L1°€) 6T sepyodoM III
%6L (TE°€)%0S (L0°€)062 419 (€L°€)€E8T (ze°ge)6LeT sAepTTOH
-spuayoeM III
€96 (gL g)oge (92°2)€€T 0Lg (es vLe (zz°€)96 sdepyooM I1
826 (%L°T)6LE (69°2)6%1 8GY (56°2) 182 (oz°e)LLT S8ABPTTOH
-Spuayaay II
o] (05°€) 602 (09°2)TLT 16€ (o%°2)9ve (09°2) L6 sdepyooM 1
19T (10° %) €ST (0T °€)¥IT €6Y (8%°27) %8¢ (€2°2) 60T sAepFTOH
~SpUaNIdIM I
Telo] q v Te30g q vV 838135
TL6T T1L6T

~ZL61 QNV T.61 ONIUNG NOILOAS GNV VIVALS HOVA W04 (SHGAHINANA
NI) XVQZ NVWSZHSIA HHL 40 HIONET ZOVMEAV NV SAVQ NVWMEHSIL 10 MIEWAN TVIOL °Z TTEVL




-20-

to 316 and 318 during 1972. Fisherman counts during flights showed
that non-censused portions of the river accounted for 27.5 percent of
the total fishing while the censused portions accounted for 72.5
percent. Fishing intensity on the entire river in the canyon was
projected using both indexes and was 213 and 246 fisherman days per
stream mile during 1971 and 1972, respectively. Peterson (1970)
found 635 and 534 fisherman days per stream mile for two years on
Big Spring Creek and Vincent (1969) found 490 and 590 fisherman days
per stream mile for two years on the Madison River.

Although fishing intensity was not great for the entire river
when compared to Big Spring Creek and the Madison River, some portions
of the West Gallatin had much higher fishing intensities than others
(Table 3). Fisherman days per stream mile for the subsections in
section A (not corrected by data from aerial flights) ranged from
515 in subsection A-1 (2.9 miles) during 1972 to 27 in subsection A-3
(2.2 miles) during 1971. Of the total fishing pressure in section A,
69.2 and 71.4 percent was in subsection A-1 during 1971 and 1972,
respectively while subsection A-3 accounted for only 2.9 and 4.4
percent, respectively. In section B fishing pressure was more evenly
distributed with the percent of fisherman days in the various subsec-
tions during both years ranging from 7.0 to 29.1. Fisherman days in

section B ranged from 99 to 383.
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TABLE 3. THE TOTAL NUMBER AND PERCENT OF FISHERMAN DAYS PER STREAM
MILE FOR EACH SUBSECTION DURING 1971 AND 1972,

1971 1972
Length Number Number
Section Subsection (Miles) Per Mile Percent Per Mile Percent
A 1 2,9 492 69.2 515 71.4
2 3.1 92 13.8 86 12.7
3 2.2 27 2.9 42 4.4
4 2.9 100 14.1 83 11.5
B 1 1.8 277 19.1 346 19.2
2 2.4 317 29.1 383 28.3
3 2.0 99 7.6 114 7.0
4 2.0 238 18.2 266 16.4
5 3.6 189 26.0 263 29.1
Yield

Catch rates (fish caught per hour) for all game fish combined
were computed for each section, for weekdays and weekends-holidays,
and for each stratum, using separately information from interviews
and from card returns (Table 4). Catch rates determined from card
information were higher than those from interview data. Peterson
(1970) found that catch rates from card information were lower than
those from interview information. This difference was probably a
result of the editing of census card hours that was done in this
census but not done by Peterson., The interview information was used
in projection of catch statistics as it was considered the most
accurate. Catch rates for various periods and sections ranged from

0.25 to 0.97. Peterson (1970) found catch rates ranging from 0.31
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to 1.24 during two years on Big Spring Creek. Spence (1971) found
yearly catch rates ranging from 0.60 to 0.91 in a ten year census on
Rock Creek, Montana.

The differences in catch rates between weekends-holidays and
weekdays were small, Catch rates for section A were consistently
higher than those for section B for both years. Weighted average
catch rates were slightly lower during 1972 than during 1971.
Although there was considerable variation in catch rates for the
various periods, stratum three catch rates were generally higher
than those for other strata, particularly in section A. This may
be partially attributed to the catch of hatchery trout, most of which
were planted near the beginning of stratum three. Catch rates of
wild rainbow trout for various sections and years ranged from 0.15 to
0.35 and for hatchery rainbow from 0.05 to 0.30 (Table 5). With the
exception of whitefish in section A, 1972 catch rates of other fish
were less than or equal to 0.08.

The yield was calculated as the product of the total fishing
pressure (fisherman hours) and the catch rate. The yields from each
section were calculated separately for weekdays and weekends-holidays,
and for each stratum to compensate for possible differences between
the various periods. The total yield for each study year then became
the sum of the strata yields for each section. Number, percent of

total, and catch rates by type of game fish are presented in Table 5.
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Wild and hatchery rainbow trout contributed 84 percent of the total
game fish taken in section A and 91.5 percent of the total game fish
taken in section B during 1971 while during 1972 these values were
67.2 and 93,4 percent for sections A and B, respectively. Of the
remaining game fish taken, mountain whitefish contributed most
particularly in section A where they represented 12.8 and 29.2 percent
of the total catch in 1971 and 1972, respectively. The catch of
whitefish may be biased upwards as a result of interviewing a
disproportionate number of times one individual who fished mainly for
whitefish. Catches of brown trout and cutthroat trout were similar
in magnitude and in no period or section did either exceed 3.8 percent
of the total catch. More cutthroat trout than brown trout were caught
in section A while more brown trout than cutthroat trout were caught
in section B. A few brook trout were caught in section B.

Hatchery rainbow trout contributed 37.2 percent of all game

fish taken in section A and 11.2 percent taken in section B during 1971
while during 1972 these values were 44.9 and 43.8 percent in sections
A and B, respectively. These values may be biased toward the catch of
hatchery rainbows since most interviews were made in easily accessible
areas where most of the hatchery fish were planted. From 1971 to 1972
the take of hatchery rainbows increased 25.6 percent in section A and
475 percent in section B while the take of wild rainbows decreased 50

and 9.1 percent in sections A and B, respectively. There was an
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increase in the catch rate of hatchery trout accompanied by a decrease
in the catch rate of wild rainbow trout in both sections from 1971 to
1972. The estimated percent return of hatchery rainbow trout during
1972 was 41,8 and 46.6 percent for sections A and B, respectively,

During 1971, an estimated 4,021 game fish were caught and kept
in section A during 1,991 fisherman days for an average of 2.32 fish
per fisherman day while in section B during the same year 3,618 game
fish were caught and kept during 2,616 fisherman days for an average
of 1.38 fish per fisherman day (Table 6). During 1972, in section A
an estimated 4,196 game fish were caught and kept during 2,172 fisher-
man days for an average of 1.93 fish per fisherman day while in section
B during the same year an estimated 5,318 game fish were caught and
kept during 3,305 fisherman days for an average of 1.61 fish per
fisherman day. The yield was directly related to the hours fished
except for strata two in section A and B, 1971 and for strata four
for section A during both years. During the latter strata the yield
was lower than would be expected based on hours fished. The total
yield was higher on weekdays for both sections both years but yield
per day was greater for weekends-holidays as would be expected since
weekends-holidays had the highest fishing intensity per day.

The water surface area of each study section was approximated
from four width measurements taken in each section during the high

water period. Harvest in pounds per acre for each game species 1is
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TABLE 6, ESTIMATED TOTAL YIELD OF GAME FISH FOR EACH STRATA AND
SECTION ON WEEKDAYS AND WEEKENDS~HOLIDAYS, 1971 AND
1972.

1971 1972
A B A B
Stratum WD*  WE-H** WD WE-H WD WE-H WD WE-H

108 443 235 633 147 155 236 537
89 271 439 296 463 222 691 460
1075 687 845 402 1342 862 1629 829
955 393 490 278 737 268 416 520

E NSO S

Total 2227 1794 2009 1609 2734 1504 2972 2346

*Weekdays

**Weekends-Holidays

presented in Table 7. Harvest of wild trout ranged from 5.65 to 13.15
pounds per acre and for all wild game fish from 12,84 to 18.23. Section
A had the highest yield per acre for all wild game fish but section B
had the highest yield per acre for wild trout. Peterson (1970) found

a harvest ranging from 29 to 104 pounds per acre of wild trout for

two sections during two years on Big Spring Creek.

During 1971, 2,657 game fish were caught and released in section A
and 1,523 in section B while during 1972 these values were 2,114 and
1,375 respectively. These were 37 and 25 percent of the total fish
caught during both years in sections A and B, respectively. Of the
fish released approximately 95 percent were trout and 5 percent were
whitefish. The highest percent of release of fish occurred during

strata four, particularly in section A. Peterson (1970) found that
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TABLE 7. POUNDS PER SURFACE ACRE OF EACH TYPE OF GAME FISH FOR
EACH SECTION, 1971 AND 1972.

1971 1972

Type of Game Fish A B A B
Wild Rainbow 9.77 11.69 4.89 10.14
Cutthroat .38 .08 47 .25
Brown Trout 41 1.36 «39 092
Brook Trout 0 .02 0 .02
Total Wild Trout 10.56 13.15 5.65 11.33
Hatchery Rainbow

Trout 4,24 .99 5.32 5.69
Total-All Trout 14.80 14.14 10.97 17.02
Mountain Whitefish 5.26 1.23 12.58 1.51
All wWild Fish 15.82 14.38 18.23 12.84
All Fish 20.06 15.37 23.55 18,53

during early and mid summer 17 percent of the fish caught on Big
Spring Creek were released while during late summer about 50

percent were released.

Age and Growth
Scale samples were taken randomly from an estimated 5.2 percent
of the wild trout caught in the study sections during the two census
years., Of the 468 samples taken, 87 percent were from wild rainbow
trout, 8 percent from cutthroat or rainbow-cutthroat hybrid trout,

and 5 percent from brown trout (Table 8). Of the wild rainbow trout
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TABLE 8. AGE GROUPS AND AVERAGE CALCULATED TOTAL LENGTHS AT EACH
ANNULUS FOR TROUT TAKEN DURING 1971 AND 1972. THE PERCENT
COMPOSITION OF EACH TAXON BY AGE GROUP IS IN PARENTHESES.

Average
Age Total Annulus

Year Species Group Number Length 1 2 3 4 5
1971 Rainbow

Trout I 3(1.1%) 7.6 4,6
1971 Rainbow

Trout 11 66(23.7%) 8.8 3.7 7.2
1971 Rainbow

Trout ITII  148(53.2%) 11.0 3.4 6.7 10.0
1971 Rainbow

Trout v 60(21.6%) 12.4 3.0 6.0 8,7 11.2
1971 Rainbow

Trout v __1(.4%) 16.5 3.2 5.8 7.2:12.4 15.0
Total 278 3.4 6.7 9.6 11.2 15.0
1972 Rainbow

Trout I 5(3.6%) 7.3 4.0
1972 Rainbow

Trout 11 45(32.47%) 9.2 3.9 7.1
1972 Rainbow

Trout III 72(51.8%) 10.9 3.5 6.4 9.0
1972 Rainbow

Trout v 15(10.8%) 13.2 3.1 5.9 9.1 11.5
1972 Rainbow

Trout V. __2(1.4%) 16.0 3.5 5.7 8.2 11.6 14.1
Total 139 3.6 6.6 9.0 11.5 14.1
71-72 Cutthroat

Trout I 12.7%) 9.0 6.4
71-72 Cutthroat

Trout 11 23(62.2%) 9.2 3.7 7.1
71-72 Cutthroat

Trout IIT  _13(35.1%) 11.8 3.7 6.8 9.6

Total 37 3.8 7.0 9.6

71-72 Brown Trout* I 2(8.7%) 7.0 3.8

71-72 Brown Trout II 1(4.3%) 8.8 4.8 7.6

71-72 Brown Trout III 14(60.9%) 13.3 3.9 8.1 11.4

71-72 Brown Trout IV __ 6(26.1%) 16.7 3.9 7.8 11.7 14,8

Total 23 3.9 8.0 11.5 14.8

*A 23 inch Brown Trout was not included.
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aged, 26.6 percent were age group II, 52.8 age group III, and 18 age
group IV. Only 2.6 percent of the samples taken were of £ish younger
than II or older than IV, Of the 37 cutthroat trout aged, 2.7 percent
were age group I, 62.2 age group II, and 35.1 age group III. Of the
24 brown trout aged 8.3 percent were age group I, 4.2 age group II,
58.3 age group III, and 25 age group IV. The largest fish measured
was a brown trout 23 inches long that weighed approximately five pounds
and was six years old. Three other brown trout of similar size were
known to have been taken during the census.

Samples taken from wild rainbow trout were combined for the two
study sections for each year as there was little difference in age
structure and growth between the two sections. Data from both
sections and years were combined for cutthroat and brown trout because
of the small sample sizes. The average increment added each year was
similar for the rainbow and cutthroat trout but was greater for brown
trout. Purkett (1950) found that fish from two sections of the West
Gallatin River in the canyon (roughly corresponding to sections A and
B) had no significant differences in growth rates. However, no brown
trout were collected in the canyon area during his study. He also
found from fish taken from the river in the valley area that after the
first year brown trout exceeded all other species of trout in annual
growth increment. The average length of the rainbow trout at the end

of each year of 1life was: 1I-3.5 inches, II-6.6 inches, III-9.4 inches,
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IV-11.2 inches, and V-14.4 inches. Cutthroat trout averaged 3.8 inches
at I, 7.0 inches at II, and 9.6 inches at III while brown trout
averaged 3.9, 8.0, 11.5, and 14.8 inches at annuli I-IV, respectively.
Growth rates of rainbow and brown trout were about the same as the
average for these species in Montana streams while cutthroat trout in
the West Gallatin River had greater than average growth (Peters,

1964) .

Characteristics of Fishing Parties

Party size ranged from one to 13 individuals in 1971 and from one
to 21 in 1972. Two was the most predominant party size, representing
about 39 percent of the total each year. The average party size was
3.19 for 1971 and 3.14 for 1972. No significant differences in
average party size occurred between sections or strata but party size
was generally greater on weekends-holidays than on weekdays. The mean
number of people in the party that were fishing was 2.17 during 1971
and 2.23 during 1972. Of the total fisherman interviewed during
1971 sixty-six percent were males, 17 percent females, and 17 percent
children while during 1972 these values were 64, 20, and 16 percent,
respectively. Individuals in the party were classified according to
one of three categories based on residence; locals were those persons
residing within an easy one day round trip to the West Gallatin and
including Three Forks, Livingston, West Yellowstone and intermediate

points; residents were those persons residing in Montana but outside
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the above limits; and tourists were those persons from out-of-state.
Of the total people interviewed in section A for both years combined,
locals accounted for 39.7 percent, tourists 45.0 percent, and residents
15.5 percent while these values for section B were 44.8, 37.3, and 17.9
percent, respectively. Of the parties interviewed on weekends-holidays
combined for both section and years, locals accounted for 51.2 percent
of the total, tourists 31.6 percent, and residents 17.2 percent while
for those interviewed on weekdays the percentages were 22.3, 61.9, and
15.8, respectively. During strata one and two combined for both
sections and years, locals accounted for 59.5 percent of the total,
tourists 26.9 percent, and residents 13.6 percent. Buring strata
three and four combined for both sections and years, these values
were locals 31.9 percent, tourists 49.7 percent, and residents 18.4
percent. These data showed that section A, strata three and four, and
weekdays were characterized as tourist fisheries while section B,
strata one and two, and weekends-holidays were characterized as local

fisheries.

Fishing Success
The percent of parties that caught a limit of trout (10 per
individual) ranged from 2.7 to 5.9 considering both sections during
both years while the percentage of parties that took no fish ranged

from 23.8 to 33.8. Card information was used to obtain these values
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as it represented complete fishing days. Because card information
was used the contribution of hatchery trout to the limits could not
be differentiated. However, the lowest number of parties catching
limits and the second highest number catching no fish occurred in
section B during 1971 which was also the section and year that had the
lowest catch of hatchery fish. If the limit of trout per individual
were five the percentage of parties that caught limits would have
ranged from 11.0 to 18.8 and the total trout catch would have decreased
by 19.9 percent. Peterson (1970) found that 3.0 and 3.8 percent of the
parties caught a limit of ten fish per individual during two years on
Big Spring Oreek while the percentage of parties catching five fish per
individual was 17.7 and 12.4. He also found that the percentage of
parties catching no fish was 29.4 and 37.4.

In section A during both census years and in section B during
1972 parties of tourists caught more trout than did parties of locals
or residents. The success of the tourists was partially dependent on
stocked fish since data from the interviews showed that the percentage
of hatchery trout in the total catch for tourists, residents, and

locals was 51.6, 29.7, and 14.5, respectively.
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